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principle of the screw to
lift water as early as 200
B. C. For the last four
or five centuries inventors have as-
sociated the screw or rotating pro-
peller with methods of propulsion
of aircraft, but have been handi-
capped by lack of a light, compact,
and capable power plant. The
screw propeller has advanced rap-
idly since the development of the
internal combustion engine. The
original screw propeller, such as
Archimedes used, was of the worm
type, and is hardly comparable
with the present day form.
Principles of the Screw
The simplest analogy for the
screw propeller is found in the bolt
with an elastic nut. In this dis-
cussion let us assume that the bolt
has four threads to the inch, and
thus one revolution would advance
the bolt through the nut one-quar-
ter inch if there were no slippage.
This distance is the theoretical
pitch of the screw or bolt. Now if
a load were applied to the bolt of
such magnitude that it caused the
threads to slip inside the elastic
G. Ewing Farrington m. '33
nut, we shall have the conditions
under which an air propeller op-
erates. It will be evident that if
the thread of the bolt were of such
depth to offer sufficient area in a
dense medium, such as steel, there
would be very little chance for
slippage, but an air propeller does
not operate under such advantage-
ous conditions. The density of air
as compared with steel is as 1 to
6000 and compared to water 1 to
800. For the sake of simplicity let
us use a steel bolt and nut. If the
nut were held stationary and the
bolt turned, it would create a
thrust upon any object in its path.
It is this thrust that causes an air-
plane to move. But due to the
afore-mentioned diffenences i n
density some slippage occur s.
Thus the density of the fluid in
which the propeller is submerged
determines the area of the thread
surface necessary to exert a given
thrust under conditions of slip-
page.
If the screw is mounted in such
a way that it is continuously re-
volved, it will produce a continu-
ous movement. For instance, as-
suming and that it works in an
elastic medium, less resistant than
solid substances of which nuts are
usually made, there would be two
effects when it is turned; the bolt
would move forward and the med-
ium in which it turned would be
pushed backwards. Thus the ef-
fect of the screw propeller would
be duplicated. Since turning the
bolt pushed back the elastic sub-
stance in which it is submerged
as well as producing forward
movement of the bolt, it would
not advance as much per revolu-
tion as though it were working in
an unyielding medium. To illus-
trate, if we consider the pitch as
one inch, then theoretically the
bolt or screw would move forward
• MODERN aircraft depend in
a very large measure on their
propulsion devices. In spite
of this fact, very little has
been said regarding the ac-
tual theories involved. To the
commercial operator, propel-
ler slip and efficiency are of
especial importance.
—The Editor.
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a distance corresponding to the
pitch, but due to the reaction, the
degree of movement which it act-
ually moved would be consider-
ably less.
For considerations of balance,
an aerial propeller is not based on
the design of a single thread screw
but on a double, triple, or quad-




In the case of a screw working
in air, we are concerned with very
different conditions from those
found in a rigid combination as
described before. Air is a highly
rarified medium. A perfect fluid
is one whose molocules are per-
fectly free to move over one an-
other with an infinitesimal dis-
turbing force—and air very nearly
approaches this ideal. With a
screw working in such an elastic
and accommodating medium we
would expect to find a certain
amount of air slip beneath the
blades, so that the space covered
per revolution is always some-
thing less than that represented
by the geometric proportions of
the screw blade. The air passing
through the propeller disk has a
higher velocity with respect to the
surrounding air than the incom-
ing air. At zero slip no additional
velocity is imparted to the incom-
ing or outgoing air relative to the
surrounding air. When this con-
dition exists the thrust of the slip




Fig. 2. Diagram showing propeller slip.
surrounding air is zero. The ad-
vance per revolution, at which the
propeller exerts no thrust on its
slip stream, is termed the mean
experimental pitch or zero thrust
pitch of the propeller. The form-









This is the value found experi-
mentally by artifically driving the
screw propeller through the air
at increasing velocities until the
point is reached where there is no
thrust. An approximate value
can be found quite easily by plac-
ing the estimated no-lift line (Fig.
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Fig. 1. Diagram showing pitch values.
thirds full diameter, this being




The geometrical pitch face is
the aerial span of one twist of a
helical line of constant angularity
and radius, each revolution being
termed the mean-effective pitch.
The mean-effective pitch is
V
Pi= 
The mean-effective pitch is a
function of the thrust at any in-
stant and varies with each man-
euver of the plane. Thus, it can
be expected that under climbing
conditions, the effective pitch will
drop off as much as 50 per cent of
its value in normal level flight.
The slip increases at the same rate
as the effective pitch decreases.
The case of a bolt slipping in a
nut under a load is very similar to
this action. In the case of a pro-
peller the thrust is obtained by
this slipping action of air under
the blades. The fact that only a
small twist exists in a propeller
in no way affects the pitch as it is
a function of the angle A and rad-
ius of rotation and not of the blade
width. The pitch varies along the
blade and increases near the boss,
and the blade face is therefore not
a part of a true helix. The propel-
ler pitch is usually taken as the
angle A between the face of the
blade and the plane of rotation at
two-thirds full propeller diameter.
(Continued on page 17)
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• ROTATION
S. G. Brown, '95
Willoughby, Ohio
September 30, 1931




Some time ago I had occasion
to use the equations for rotation
of axes, and instead of looking
them up in the old text book, I
happened into the method en-
closed, which develops the four
equations in a manner much
more symmetrical than the
orthodox way as given in most
text books.
Thinking perhaps that it might
be interesting at least to the
class in Conics, I am enclosing
the solution.
Yours truly,
S. G. Brown, '95.
Both Systems of
Coordinates Rectangular
Let P be any point whose co-
ordinates are x,y when referred
to the original X,Y axes.
After rotation of axes through
the angle a : Let xi,yi be co-




Produce yi until it cuts the X
axis. Let m, b, d, p, be the four
sides of the quadrilaterat formed
by X-Xi axes and the perpendi-
culars from P to these axes.
xl
= Cosax+p






X1=X COS v ± sin
Y1 —Cosa
y—d














X=-Xi COS a—yi sin a
 =Cos a
yi±m
y=yi Cos a --km COS a
a
COS a
. •. y=yi COS a +Xi sin a
To get equation of curve after
rotation of axes substitute
Xi cos a—yi sin a for x
and yi cos a +xi sin a for y
When axes are rotated to get
xi,yi coordinates of any point in
the curve, with original coordi-
nates x,y given: use the first set
of equations.
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T
HE conversion of calorific
value of fuel into heat en-
ergy and thence into elec-
trical energy involves many
interesting incidents. From the
time the fuel as raw material en-
ters one side of the power plant
until the finished product, the kilo-
watt, is produced for distribution
at the other side, many transfor-
mations occur. These changes of
energy from coal to kilowatt are
portrayed as they occur in the pro-
duction cycle at Dresser Station,
which is typical among coal burn-
ing steam plants.
A major factor that must be
considered in the location of a
steam generating power station is
the availabality of its raw mate-
rial, coal and water. Dresser Sta-
tion is admirably located in this
respect, being situated on the
banks of the Wabash River with
the surrounding land being un-
derlaid with fifth vein bituminous
coal. For procuring this coal, a
mine is located a few hundred
feet from the station proper so
that after the coal is loaded on the
cars in the mine, it is never touch-
ed by human hand. The Dresser
Mine is equipped electrically and
is one of the most modern coal
mines in the middle west.
After being mined, the coal is





Herbert E. Matson '26
is broken up and crushed to a size
that will pass through an inch and
a quarter screen. As the crushed
coal is carried on a belt conveyor,
it is automatically weighed before
being transferred to the bunkers.
It is distributed from the convey-
ors to the bunkers by means of
movable trippers. In passing
through the trippers, the coal is
brought in contact with a series of
water sprays for the purpose of
tempering. Contrary to general
opinion, the addition of moisture
to coal achieves results which
more than compensate for the
decrease in heat value which is en-




The next important item to be
considered, as far as raw material
is concerned, is the question of
water supply, the method of han-
dling and conditioning for boiler
feed water use. Raw water from
the river is entirely unsuitable for
use in the modern generating sta-
tion. Hardness and uncleanliness
of raw water are the chief items
that must be contended with and
are eliminated by several methods.
Cleanliness of water is usually
brought about by passing the river
water through a set of revolving
screens and then forcing it
through a series of filter tanks in
which are placed several types of
sand and gravel beds. It is well
known that the use of sand and
gravel constitutes one of the best
methods of removing undesirable
solid matter from water. This is
accomplished at the Dresser Sta-
tion by passing the water through
three huge filters connected in ser-
ies. Further conditioning of feed
water to eliminate hardness, is
carried out in evaporators which
remove the hardness characteris-
tics by distillation. The distilled
water is stored in a 50,000 gallon
tank from which it is led directly
to the boiler feed pumps. Due to
the loss of water in the opera-
tion of steam-driven, non-condens-
ing equipment, heating and other
miscellaneous uses of live steam,
an additional amount of distilled
water must be supplied to the sys-
tem to make up for this loss. For
this purpose evaporators are used.
Evaporators consist of a shell
in which is placed a set of coils.
These coils are submerged in the
water that is to be evaporated.
Saturated steam is used in the
coils for distilling off the water.
The vapor obtained from the
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water in the shell is passed around
tubes in an evaporator condenser
and is condensed to water by the
relatively cooling action of boiler
feed water in the tubes. This pro-
cedure accomplishes two pur-
poses: first, it provides pure, clean
water for makeup purposes, and
secondly, it increases the temper-
ature of the boiler feed water due
to the loss of heat of the vapor
from the evaporators.
The above discussion gives
briefly the preparations necessary
for the main stages in the produc-
tion of power and considered of
great importance. These prelim-
inaries occur simultaneously with
power manufacturing, and re-
quire as much undivided atten-




Coal, as the fuel and source of
energy, is drawn from bunkers in-
to electrically driven weigh larries
for distribution to the boiler stok-
er hoppers. The coal is then
weighed on accurate larry type
scales to the nearest five pounds.
This weight of coal is of great im-
portance in computing station rec-
ords such as evaporative data,
rates, efficiencies, and the amount
of coal received and consumed.
From 600 to 1000 tons of coal are
consumed each 24 hours, depend-
ing on the load. This amount of
coal would be sufficient to heat the
ordinary domestic home from 40
to 60 years.
After distribution to the indi-
vidual boilers, the coal is drawn
into the furnace by traveling chain
grates, where the heating value is
liberated and transmitted to be-
come heat energy of steam. The
steam generating plant consists
of eight Babcock and Wilcox
cross-drum, water tube type boil-
ers, each boiler having a total
heating surface of 17,260 square
feet. The traveling chain grates,
two to each boiler, have a total
area of 404 square feet and travel
at a maximum speed of 40 feet
per hour with a fuel bed approxi-
mating six inches deep.
A discussion of combustion in
the boiler involves theories and
phenomena of gas reactions, draft,
and chemical equilibrium which is
beyond the scope of this article.
However, some mention of the re-
actions encountered in the furnace
will be made in order to visualize
more clearly the procedure of elec-
tric current manufacture.
When the heat made available
by the chemical union of combus-
tible matter in the fuel fired and
the oxygen in the air supplied, is
absorbed, the purpose of the steam
boiler has been accomplished. Coal
consists of fixed or solid carbon,
volatile matter, moisture and ash,
the combustible portion being in
the fixed carbon and volatile mat-
ter. As the coal is drawn into the
furnace in a predetermined thick-
ness of bed, the moisture and vol-
atile matter are distilled off in the
first zone of the stoker and may
progress into the second zone. By
zones are meant the divisions of
the stoker through which air is
supplied for combustion. The dis-
tilled combustible gases, coming
into contact with oxygen and other
hot gases, combine, this union tak-
ing place at such a rate as to cause
a rapid increase in temperature.
After distillation of the volatile
matter has taken place, the re-
maining constituents of the coal
are pure carbon in the form of
coke, together with ash and ref-
use. The oxidation or burning
of coke occurs after and to a cer-
tain extent during distillation, but
the coke should be completely con-
sumed before the end of the grate
travel is reached in order that no
ash pit loss be sustained.
The ash and refuse remaining
are carried over the end of the
grate and are collected in a pit im-
mediately below. A set of water
sprays are installed to cool the
hot ashes before they are dumped
into the railroad cars located be-
neath the ash pit. Several cars
per day are necessary for the dis-
posal of ash and refuse.
Perfect Combustion is
the Engineer's Goal
Perfect combustion, the ulti-
mate in fuel burning, is never at-
tained in practice. This is clearly
shown from the definition of per-
fect combustion which states that
all the combustible matter in the
fuel will be completely consumed
with the exact amount of neces-
sary oxygen. Therefore, in order
to be certain that as much as pos-
sible of the combustible matter
in the coal be consumed, an excess
amount of air is supplied to the
furnace but it is kept at a mini-
mum. In this manner complete
combustion is approximated. If
insufficient air is supplied a loss
of combustion is obtained and in-
complete combustion is the re-
sult.
Air for combustion in the fur-
naces of Dresser Station is sup-
plied as primary air through the
fuel bed and is entrained as secon-
dary air through the side walls of
the boiler furnace by the siphon-
ing action of steam jets. This sec-
ondary air produces a turbulence
and violent mixture of the gases
of combustion, insuring an inti-
mate contact and assisting great-
ly in burning any combustible
matter in the gases after leaving
the fuel bed.
It is self-evident that for effi-
cient operation in power plants, an
adequate supply of instruments of
precision be installed and properly
maintainer This applies especial-
ly to the boiler room. Approxi-
mately 75 per cent of the total op-
erating costs of a power station is
chargeable to this department.
There are about 275 gages, record-
ers, and indicating instruments in-
stalled at Dresser Station for the
purpose of measuring water and
steam flow, temperature, pres-
sures and vacua, load, speeds, and
(Continued on page 18)
.4...THE KILOWATT is the result of the co-ordinated efforts of a
great many engineers. After a large power plant is designed and
built, the task of efficient and economical operation is turned over
to a group of men who must constantly maintain, and if possible,
improve on the high standards set by the designers. Mr. Matson, a
Test Engineer with the Indiana Electric Corporation, is located at
Dresser Station, where he is one of this group.
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Sulfur Dioxide
Taken from the Qualitative
Laboratory,
This Gas Proves Most Versatile
in Industry
T. H. Batman ch. '33
S
ULFUR dioxide—what mys-
steries the name connotes!
To the layman it probably
smacks of dingy, odorous
laboratories, just as the word
"hardtack" calls to the mind of the
sailor images of the sea. No, be-
cause of the prolific uses of the
compound an image growing
steadily clearer is gradually dis-
pelling the vague, half-formed vis-
ions. The average man, for in-
stance, knows that it is used in
the preservation of vegetable
foods, and in modern refrigera-
tion, although while he knows
only sketchily, or perhaps not at
all, why and how it is used. It is
intended in this article to increase
the interest of the reader in sul-
fur dioxide by endeavoring to ex-
plain in a general way something




Sulfur dioxide is a gas at room
temperature. It condenses to a
colorless liquid at-10° C. and
freezes at-73° C.; the liquid at
500 has a vapor pressure of only
eight atmospheres. Its molecules
evidently exert considerable at-
traction on each other, and the gas
is readily liquefied by pressure
even at room temperature. It may
be purchased in this state in small
steel tanks.
In filling containers about eight-
five per cent of the total capacity
of sulfur dioxide in the tanks is
added. The high coefficient of ex-
pansion of the liquid product
makes this precaution necessary.
Were a container to be completely
filled at charging temperature, the
hydraulic pressure possible on
exposure to outdoor summer tem-
peratures might be sufficient to
cause rupture. In the gas space
resulting from the conventional
method of filling there is not only
sulfur dioxide vapor at a pressure
corresponding to the temperature
of the liquid, but a small per cent-
age of inert gases. Since the sol-
ubility of the latter in the liquid
sulfur dioxide is low, a very pure
sulfur dioxide gas may be obtain-
ed from a container by venting a
small initial fraction, which con-
tains most of the inert gases.
Refrigeration by
Sulfur Dioxide
Owing to the large attractive
forces between the molecules, of
the gas it absorbs a considerable
amount of heat when it expands
suddenly from a highly compres-
sed condition, and this property
leads to its use in refrigeration.
The diagram shows how this prop-
erty is made use of. On the com-
pression stroke of the piston, the
right valve opens, compressing
the sulfur dioxide gas. The pres-
sure on the gas, plus the cooling
effect of the water running
through the condenser pipes,
causes the gas to condense in the
bottom of the tank. At the same
time the compression forces some
of the liquid into the sulfur diox-
ide boiler. On the down stroke of
the piston, the pressure is re-
leased, thus causing the sulfur di-
oxide to evaporate rapidly. It has
the property of vaporization under
atmospheric pressure at 14° F.
with the absorption of 167 b. t. u.
per pound. It takes this heat from
the liquid to be cooled, and is
drawn up around through the out-
let pipe back to the pump.
An advantage of refrigeration
by means of sulfur dioxide comes
from one of its physical proper-
ties, namely, its odor. If there be
a leak in the container there is no
danger of its continuance without
detection. Its characteristic odor
will be instantly noticeable.
A possible disadvantage of this
system of refrigeration may em-
erge in the insinuation of water
into the sulfur dioxide tanks. In
order that the system be efficient
and corrosion be kept to a mini-
mum, the liquid sulfur dioxide
must be anhydrous.
This dehydration may be ac-
complished by placing somewhere
in the outlet pipe some phospho-
rus pentoxide held in a certain
position at each end by cotton or
glass wool wadding. The affinity
of phosphorus pentoxide for water
effects a rather complete separa-




The preservation of vegetable
foods by artificial atmospheres is
a development upon which exten-
sive research is being made. Thus
carbon dioxide appears to preserve
by reduction of oxygen content in
the atmosphere. The preserva-
tive effect of sulfur dioxide is due
to the fact that it unites with
water, forming sulfurous acid.
This acid destroys molds or other
organisms which would cause
foods to spoil. Care must be taken
in its use as a preservative, how-
ever, as sulfur dioxide not only
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destroys lower plant organisms
but it may prove harmful to higher
forms of animal and plant life.
Federal regulations require that
manufacturers of foods preserved
by the aid of sulfur dioxide label
their goods to show that sulfur
dioxide was used; also, that only
a limited amount of sulfur diox-
ide be used in foods.
The great chemical activity of
sulfur dioxide gas makes a prob-
lem of its use as a preservative,
since this characteristic leads to
a lack of uniformity in the treat-
ing of fruits, obviously this lack
of uniformity is deplorable and
must be prevented by means
of some special apparatus. A suc-
cessful solution for the problem
has been invented by Eustis. He
causes the sulfur dioxide to be
thoroughly mixed with the air
after being volatilized from a
heating unit by means of a series
of concentric conical nozzles with
side apertures which utilize both
the high pressure of the escaping
gas and the suction produced by
a circular path to draw in air. The
mixing chamber is supplied with
air from a remote point, and re-
cycling contributes to the effec-
tive results obtained with this ap-
paratus.
To prevent the growth of fungi
or other organisms, wine casks
are fumigated with sulfur dioxide
before being filled. Dried peaches
and apples are prepared by first
exposing slices of the fruit on
trays to sulfur dioxide. The sul-
furous acid produced bleaches the
fruit, keeps insects away, and pre-
vents the formation of dark-col-
ored substances during the subse-
quent drying. The California fruit
industry is a rapidly developing
market for sulfur dioxide.
Fresh cherries may be bright
red in color, but when they are
cooked they often lose their bril-
liant color. The red cherries which
can be bought for decorating sal-
ads and sweets have been prepared
To be:-
- cooled —
Liquid SO, 30, boiler
Diagram of the cycle of operation in a sulfur dioxide refrigera-
tion system.
by bleaching the natural fruit
with sulfur dioxide, and then dye-




The bleaching properties of sul-
fur dioxide are due to its complex
reactions with organic dyes. It is
more desirable for bleaching than
chlorine as it injures such organic
matter as paper pulp, straw, silk
and wool less than does chlorine.
A large proportion of the commer-
cial grade of sulfur dioxide is used
in the textile industry, since traces
of water have no influence on the
subsequent use of the product. Hy-
drosulfite solutions can be pre-
pared from liquid sulfur dioxide
simply and economically the tex-
tile enterpriser using indigo and
vat colors finds it to his advantage
to produce these solutions at the
• THIS old friend from the laboratory is finding new uses in every
branch of the chemical industry and in many others. Made ex-
tremely adaptable by its inherent peculiarities, it is being used in
many cases in the stead of sulfuric acid. In the compressed form
the gas is very much more readily transported than sulfuric acid.
Some of the derivatives are proving invaluable to the newer in-
dustries.
point of consumption. Other ad-
vantages in the use of sulfur di-
oxide as an antichlor are the mini-
mizing of inert salts to be washed
out, production of softer finished
goods, and ease of handling.
The sulfites are extensively
used in the manufacture of paper;
their function is to separate the
fibers of cellulose in wood pulp.
Bisulfite pulp mills in North Amer-
ica consume approximately seven
hundred and fifty tons of sulfur
per day, or the equivalent of fif-
teen hundred tons of liquid sulfur
dioxide. Sulfur burners are still
used in general by pulp mills, but
paper technologists have shown
several obvious advantages accru-
ing from use of liquefied sulfur di-
oxide manufactured outside the
mill. A stronger acid may be made
by introducing the gas, undiluted
with air, into the acid and recovery
systems of a bisulfite system. In
the regulation of free acid com-
bined with the cooking acid almost
unlimited flexibility is possible.
Stronger cooking acid is believed
to yield a greater penetration, a
shorter time of cooking, and a re-
duction in the cost of bleaching.
Free sulfur, sulfur trioxide, and
(Continued on page 24)
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ET AINING one's books,
clothes, and most of all, dig-
nity has become a difficult if
not impossible task in get-
ting out of assemblies. "Getting
out" is the only thing that expres-
ses it; it is not walking, running,
pushing, or elbowing, but an intri-
cate combination of all.
Reasons for the confusion are
vague. Uncontrolled appetite is
probably the basis of it all, but as
soon as the rush starts it becomes
an affair of honor to push, yell,
turn over chairs, and contribute
everything possible to the melee.
Very little actual time is gained
because of the confusion, but that
is not considered.
Once in the past, lives became
endangered to such an extent that
steps were taken to relieve the
congestion. The solution was to
dismiss the classes in order, thus
holding back the main body and
preventing pushing from the rear.
This worked fairly well, but seems
to have been discarded. Cannot
something be done to improve this
condition?
Standards
The metric system of weights
and measures and a uniform cal-
endar are two ideals to which we
should all look forward with hopes
for their adoption. Any intelli-
gent consideration of either can
lead to no other reaction; but
nevertheless, there is a strong re-
action against both, partially mere
human inertia, and partially ac-
tive opposition on supposedly ra-
tional grounds.
The new calendar, being more
actively agitated of late, is receiv-
ing more criticism. An organiza-
tion has been formed which pub-
lishes a pamphlet at regular in-
tervals, giving over and over again
the few arguments they can sum-
mon against the reform. Most of
these are ridiculous in the ex-
treme, but the fact that they con-
tinue to be published indicates
that they have either strong finan-
cial backing or a large following.
In spite of such work, though,
the new calendar is being adopted
by company after company and its
world-wide acceptance seems only
a short time in the future.
Advance does not seem so prob-
able in the metric system very
soon. A few years ago a great
deal of agitation was carried on
against the ridiculous system of
feet, inches, pounds, ounces,
quarts, gallons, and so on, but no
immediate results were obtained
and the movement declined. No
one would be willing to exchange
our system of dollars, and cents,
for that of pound, shilling, and
pence, but when the shoe is on the
other foot, we would rather con-
tinue our inconvenient system of
weights and measures than take
the necessary trouble during the
transition period and then be rid
forever of such irregularities.
Legislation will be necessary be-
fore universal adoption comes
about, but education can play a
large part now in preparing the
field for the law-making. Teach-
ing and stressing the system in
our schools and colleges will have
large returns in the future.
Graduate Study
The present depression and con-
sequent scarcity of jobs for gradu-
ating seniors has caused many of
them to consider taking the mas-
ter's and possibly the doctor's de-
gree. A recent article by an offi-
cial of one of the large chemical
companies regarding their treat-
ment of new men, both four-year
and graduate men, casts new light
on the subject. While this is spe-
cifically about chemists it applies
equally well to all engineers.
Ordinary college graduates are
first placed in the analytical de-
partment with mostly routine
work. The responsibility connect-
ed with it is gradually increased,
and finally after an apprenticeship
length of which is determined, is
governed by his own progress, the
man is put in the research divi-
sion. Here a similar advance oc-
( Con'td on next page)
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curs until he is largely on his own
responsibility.
The man having a doctor's de-
gree starts in the research depart-
ment at once, and gains that much
time on the others. In addition,
his advanced training makes it
possible for him to progress
faster. However, the main point
of the whole discussion is this—
in the long run the four-year man
gets just as far, though somewhat
later, provided, of course, that he
has as much ability. In other
wII s, the curves of their prog-
ress are similar except that the
doctor is given a head start and
that his curve rises slightly faster.
With conditions what they are
now, further study if at all po
ble seems very wise. The time will
not be wasted, undergraduate
stuS. s will na be forgotten so
easily, and the chances for better
positions in two or three years are
at least hopeful. Under ordinary
conditions, the advanced study
would be of somewhat doubtful
advantage for industrial work.
Specialization
The extent of specialization de-
sirable in technical education, es-
pecially undergraduate education,
is difficult to determine. All tech-
nology is becoming so complex
that it is obviously impossible for
any one man to have anything like
a complete comprehension of more
than a very limited field. Any per-
son with a broad, general educa-
tion would be of very little immed-
iate value in any line. On the other
hand, though, he would be of much
mI. value than a highly special-
ized man from some other field.
The point is that since the correct
choice of field for advanced study
cannot be made until a job req
ing it appears, it is better in all
ways to lay broad foundations for
a variety of lines, and let the
actual specialization wait. If stu-
dents chose their own jobs, it
would certainly be wise to concen-
trate on one line and then step in-
to that job, but it does na happen
quite that way. One is apt to have
to take work in some line quite re-
moved from one's studies. In
times like the present, though
one's job is nominally along cer-
tain lines, some knowledge along






special knowledge in one line. This
does not mean that courses should
be made so broad that they are
mere cultural courses such sub-
jects as math, physics, and chem-
istry and basic engineering sub-
jects can be treated in sufficient
detail to make later specialization
easier.
We Are Appreciative
Anyone seeing our new concrete
tennis courts canna help but con-
trast them with the terrible mud
hole and weed pile that formerly
occupied the space ; and anyone
playing on them goes farther still
and contrasts them with any
courts anywhere. Everyone en-
joys them greatly, but not every-
one thinks of being grateful for
them. The school would have con-
tinued to exist without them
enrollment would not have fallen
I' much ; the prestige of the
scIII l would not have been les-
sened had they not been built.
However, a lack of convenient fa-
cilities for general participation in
sports, both for the pleasure and
the exercise, has long been felt,
and these courts have gone a ng
way to supply it. 
•l
Therefor, it
seems only fitting that some ap-
preciation other than mere accep-
tance and frequent use should be
I iven the Faculty, Board of Man-
agers, and all agitators for their
construction. They represent a
large investment, but are certainly
one of the biggest additions that
could have been made to the
school. We are grateful for them
and we want the proper authori-
ties to know it.
The next thing is some attempt
at organized tennis. A school tour-
nament should be held to line up
the possibilities and if en3ugh skill
is shown, a team should be formed
and a schedule arranged for a
tournament in the spring. Other
schools of similar size have teams
and competition should be avail-
able. Inter-fraternity and inter-
class matches should be held. A
faculty tournament might be ar-
ranged. In short, everything pos-
sible should be done to increase
their use and prove that they sat-
isfy.
°Only Saps Work




decorative embellishments of an
Iowa State student's room, on
which was printed in bold letters,
"Only Saps Work." It had been
cut from a poster advertising a
show by the same name. Had those
three words been accompanied by
the rest of the show "ballyhoo" it
would have aroused little atten-
tion. But bereft of their custom-
ary environment they, for a mo-
ment, staggered me by the stark
bareness of their assertion and the
seeming absurdity of their state-
ment.
Again there arose that old
niI htmare which haunts every
riI ht minded college student in
his darkest IS of despair, "What
is the good to come of all of this
labor ?" And after a few moments
came theconsoling thought that
some professor so-and-so had tab-
ulated the life earnings of thous-
ands of people in all walks of life
and found that, on an average, the
life-time earnings of college grad-
uates are $50,000 to $80,000 more
than those of high school gradu-
(Continued on page 19)
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Charles M. Sames, M.
E., is associate editor,
American Society of
Mechanical Engineers, with offi-




W. J. Davis, Jr., retired
September 1st, 1930,
from his position as con-
sulting engineer, Transportation
Engineering Department, General
Electric Company. After his test
days in 1892, Mr. Davis became as-
sociated with W. B. Potter of the
G. E. Company, and made an ex-
haustive pioneer study of train
resistance curves that has more
than been justified by the results
obtained. After work in San Fran-
cisco and Chihuahua, Mexico, he
returned to General Electric in
1921.
W. A. Layman '92. The first
editor of the Rose Technic, visited
the school recently.
'99 Harvey G. Kittredgevisited the school on
Saturday, September 17.
'03 
H. E. Wiedemann was
President of the Asso-
ciation of American
Food and Drug Officials at the an-
nual meeting in West Baden, the
first week in September.
'12 Joseph A. Hepp hasbeen elected the mem-
bership in the Amer-
ican Institute of Electrical Engin-
eers.
'23 
Herman H. Heck is with




Ray H. Moore is now
with the Pennsylvania
Railroad, Altoona, Penn-
sylvania. His address is 107 Hal-
leck Place, Altoona, Pa.
Robert G. Laatz, m. '32
27 C. Lee Akers, with theNorthern Indiana Pub-
lic Service Co., has been
transferred to Monticello, Indi-
ana.
John B. Wilson is with the Chi-
cago Union Station Co.
Raymond R. Davis, E. E., is a
sales engineer in the central sta-
tion department of the General
Electric Company at Pittsfield,
Mass.
Hubert W. Swartz, with
the Pennsylvania R. R.,
Terre Haute, Ind., has
been transferred to Philadelphia,
Pennsylvania.
'28
'30 John W. Chinn has ap-plied for admission to
the New York Univer-
sity Graduate School.
'31 Lowell L. Ray has a po-sition with the Munici-
pal Light Plant, Ander-
son, Indiana.
A Letter from
J. L. Bruce, '31
An extract from a letter receiv-
ed from James L. Bruce, who is in
training with the Army Air Corp.
—"As you probably have heard,
the training schools at March and
Brooks have been combined and
stationed at Randolph Field, San
Antonio. This was quite a break
for 40 of the 58 students in my
class who completed the primary
training course at March Field,
because they were selected to
ferry the planes down to San An-
tonio.
We just completed the trip,
which was approximately 1400
miles. The course we pursued was
through Yuma, Pheonix, Tuscon,
El Paso, Marfa, and San Antonio.
As you see the trip was over a
great deal of desert and moun-
tainous region.
The views from the air, while
flying over the deserts and moun-
tains, were very impressing and
the trip was an experience that I
had always had a desire to get,
even though I did have to get it
in a training ship that is as bad
to ride in, through rough air, as
in an old 1914 Ford.
The new barracks here at Ran-
dolph have any college dormitory
beat that I have seen. The school
building is a real piece of archi-
tecture. The entire post here is
devoted to school purposes and in-
cludes a personnel of about two or
three thousand just for two hun-
dred cadets. There are also 92
West Point graduates (student of-
ficers) starting in the next class
about November first.
Do you remember Mick Piper
from Paris, who went to Rose for
a while and a year ago last June
graduated from West Point? He
graduated from the advanced
class at Kelly last Saturday."
Indianapolis Alumni Turn
Out for Franklin Game
There were quite a few alumni
from Indianapolis at the Rose-
Frankin game on Oct. 10, at
Franklin, Ind. Among them be-
ing John O'Mara '30, Don Green-
field Ex-'31, Carl H. Penno '21,
Walter Pennington '27, James F.
Payne '28, F. B. Ray '20, William
C. Noelke '04, Charles A. Lotze '30,
J. B. Wilson '27, and K. Alexander
'30.
At the second home game of the
season, the turn out was a success,
as was the game with Hanover.
There were a good many alumni




Frederick F. Hildreth, '94
at the game. Among those pres- miles along the river. The remain-
ent were : W. A. Layman '92, Har- ing portion of the •lston ride
vey G. Kittridge I. Herman H. of St. Benezet, and the enormous
Heck '23, Tubby Maxwell '20, Ray towers of Phillip Le Bel and St.
L. Biller '21, Dick Bledsoe '23, Lee Andre are across the river in Bil-
Akers '27, Hubert Merrill '25, and leneuve.
Dick Kadel '27. Nimes also is old. Its relics
throughout the town are much
older, more seasoned and scarred
than those in Avignon, yet withal
quite as famous. Some of them
are still in service.
Both towns have good railway
cI nnections, but Nimes does not
have a navigable river within its
borders, never coming less than
ten miles from the Rhone. The
T
HESE observations were town is on a slightly rolling emin-
made during an autobus ence, which toward the west rises
tI ur, covering a distance of gradually toward the hills. A
60 miles in the country ad- group of natural springs has its
jacent to the historic French source in the town. Surrounding
towns of Avignon and Nimes. it has been built a series of ma
The district is 60 miles north- ficent stone terraces and colon-
west from Marseilles. The towns nades decorated with statuary. A
are 25 miles apart and each is the dense forest partly surrounds this
most important in its respective section, which is also a part of the
province—Avignon in Vaucluse town's park system. Water from
and Nimes in Gard. these natural springs falls over a
Avignon is old and stable, bear- series of low ripples and is carried
ing its burdens seriously and me- by means of a walled canal through
thodically, befitting its advanta- certain of the wooded thorough-
geous location on the left bank of fares. This is typical of the
the rapidly flowing Rhone. Just French system for using and con-
above the estuary of the Durrance serving water, noticeable through-
river. out that country.
During the Middle Ages, for a The Nymphaeum is a relic of
IA riod of 75 years (1404-1478) it which the date and origin are un-
was the capital known. It represents a portico
and place of resi- of a temple to Diana. The roof and
dence of the one side have been demolished
Popes and their partly by the inhabitants centur-
retinues, com- ies ago to prevent its use against
mencing with them during threatened invasions.
Pope Clement V. Enough of the relic remains to
Later (1478- show the beauty of its distinctive
1517) , during Roman architecture.
the great schism The celebrated "Maison Carree,"
or dissension in dating from the first century, is
the church, two a temple built to commemorate
Popes divided the premature death of two young
the supreme royal princes. It is one of the
govArnment of the church and ex- finest examples of pure Roman
communicated each other, until architecture nAee and is
finally in 1517 papal dissensions well preserved. Placed in a com-
ceased with the election of one manding location, it is used as a
Pope, Martin V, and the papal museum to exhibit Roman and
capital was restored in Rome. Grecian antiques. Thomas Jeffer-
Avignon still retains as its rel- son, on his departure from France
ics of that period the imposing at the expiration of his term of
Pope's palace, now advantageous- service as United States minister
ly used as a papal museum and art to the French court, took with him
gallAry, the immense ramparts ex- complete plans of this structure.
tending for a distance of three He used them with lasting effect
in the design and construction of




The Roman arena, built during
the second century, is near the
center of the town. It is used as
a coliseum for field sports and
open air entertainments and is a
most practical and useful relic.
It is elliptical in plan with lengths
of axis 437 feet and 332 feet re-
spectively. Its walls are 70 feet
high and it has seating capacity
for more than 25,000 persons. Dur-
ing part of my stay in Nimes on
May 10, Jeanne D'Arc Fest day,
the national spring holiday, 
000 persons were crowded into
that arena. The crowning attrac-
tion was the Six Star feature bull
fight, which had drawn spectators
from all surrounding districts, in-
cluding northern Spain. The max-
imum price of admission was 18
francs (72 cents) . Soldiers and
sailors were admitted at half
price.
The well preserved statue of the
Roman emperor, Hadrian, is in
Nimes. Its inscription shows that
the city was rebuilt and enlarged
under his direction and is referred
to as "his favorite child."
Attends Cathedral
Services
During my day's visit, I atten-
ded services in the cathedral, at
which the bishop was present. The
cathedral was crowded. The dec-
orations were magnificient and the
services were inspiring . The well
trained voices in the choir were as
beautiful and effective as any vo-
cal music which I heard in Europe,
not excepting the choirs in West-
minster Abbey and St. Paul's
Cathedral, London.
The morning trip, starting from
Avignon, had taken us across the
Rhone to an attractive church in
Villeneuve for our first stop. There
we were shown a number of beau-
tiful paintings, statuary of med-
(Continued on page 23)
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Class Elections
N
OW that the leaders of all
four classes have been
picked, plans for affairs
such as the Senior Dance,
the Senior Banquet, the Junior
Prom, and the Junior Banquet
should soon be carried to com-
pletion.
The officers of the Senior class
are: president, Menden ; vice-pres-
ident, Froeb ; and secretary-treas-
urer, Butler. The athletic repre-
sentatives are Adams and Pratt.
The president of the Junior
class is Weinbrecht. Batman is
the vice-president, and Bradfield
is the secretary-treasurer. Heid-
enreich and Gillett are the athletic
representatives.
In the Sophmore class, Hutch-
ins is president. The vice-presi-
dent is Douglas, and the secretary-
treasurer is Danner. Belstrom and
Creedon were elected athletic rep-
resentatives.
Henderson is president of the
Freshman class. H. H. Richard-
son was chosen vice-president, and
Tilford secretary-treasurer. The
athletic representatives are Reed
and Taylor.
Campus Activities
Tom H. Batman, ch. '33
AL
The Martyrs
Rose Poly has a rough and tough
football team this year. Not only
that, there are some "meany-
meanys" on the team. They break
other players' legs just to hear
the bones crack. "Pop" Morrison
is one of the martyrs, as is Malo-
oley, and also Mayfield. Some of
these bad men ought to save their
strength for opposing teams. If
they don't stop playing "Pop goes
the ankle" with other men's
legs, everyone will be sitting on
the bench, and we won't have any-
one to play.
The team is playing a much bet-
ter brand of ball than the so-called
"lily dippers" of about two years
ago. We ought to change their
name from "tin men" to "win
men".
Dormitory Notes
Mr. Prentice talked to the Dor-
mitory Association on the evening
of October 22. He made three sug-
gestions to the members of the as-
sociation during the course of his
speech: First, to get as much as
possible from the Deming Hall
Association, as an association, by
learning something about parlia-
mentary procedure, government,
and perhaps politics; secondly, to
talk whenever possible with fel-
lows living at the dormitory who
come from other towns, thereby
learning about conditions in other
places, and about the opinions of
other people from different sec-
tions of the country; and, third,
to study human nature.
Dormitory students have excel-
lent opportunities to carry out Mr.
Prentice's suggestions. It is an
easy thing to enter into the spirit
of the Association, and to take
part in its activities. Likewise,
the students staying at the Dor-
mitory this year come from so
many different parts of the coun-
try that one could readily find out
important facts about any section
of the country. There are stu-
dents from north, south, east and
west. One comes from as far away
as Harbin, China. Human nature
is much the same everywhere, and
as the students at Rose comprise
a fairly accurate cross-section of
humanity, this is as good a place
as any to study human nature.
Our Mascot
It is the custom for the Fresh-
man class every year to bring
Rosie the elephant from her rest-
ing place in the boiler room and re-
juvenate her. After a year of ne-
glect she is dirty and rusty. Then,
too, the numerals on her must be
changed each year. The Senior
numerals have the honor position,
being placed on her forehead. The
Junior and Sophmore numerals,
respectively, are placed on her
right and left sides. The Fresh-
man numerals have to take what
space is left, on Rosie's backside.
The freshmen who painted the
numerals on this year certainly
won't make A's in drawing.
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Airplane Propellers
(Continued from page 6)
This blade-face pitch is expressed
by
2 7r D tan A
3




This blade pitch is a geometrical
quantity and is not connected with
the mean-effective or experiment-
al pitch, and it is this value that is
marked on the hub or boss of a
propeller.
Propellers are made in two-,
three-, or four-blade types, de-
pending on the size motor, speed of
rotation, and cost of production.
A high powered engine would re-
quire a propeller of large pitch
and diameter, which would create
a high peripheral speed and a sub-
sequent loss of efficiency. But if
a three-blade type were used the
diameter and pitch could be re-




The many theories of propeller
action may be combined into two
classes. The first deals with the
action of the screw or propeller
on the medium or air and, from
the reaction of the medium, de-
duces the reaction on the propel-
ler. The second class considers
only the effect of the medium on
the screw.
Among the most widely accep-
ted theories of the first class is
the "disk" theory, which considers
that the propeller displaces a
quantity of the medium in which
it turns, equal to the diameter of
the propeller and that, given a
definite amount of fluid having a
certain change of velocity impres-
sed upon it, the action resulting
can apparently be calculated at
once from the known density of
the fluid. This would be a simple
method if the blade had no friction
and the exact effect on the fluid
could be determined. Some have
assumed that a screw propeller
gives to a column of fluid having
a sectional area equal to the disk
swept by the propeller velocity per cent. This condition is of ma-
corresponding to the slip, but it jor importance now due to the
would appear that in theories of careful control of expenses in pas-
the first class a change of pres- senger and express service. Re-
sure of the medium in motion is duction gears are used to some ex-
of just as much importance as a tent in lowering propeller speeds,
mere consideration of change of and the variable pitch propeller
velocity of the fluid acted upon. has also overcome some of the los-
In the second class, the "blade ses, but both of these methods add
theory" is a typical example. weight and mechanical complica-
The propeller blade-face is treated tions which result in a decreased
as if it were made up of a number pay load and increased upkeep
of small inclined planes advancing cost.
through the fluid, and leading au- Propellers are manufactured
thorities favor this as the most from various materials but can be
nearly accurate. If the blade sur- classified under three types met-
face were treated as an inclined al, wood, and composition. Of
plane, the medium would be con- these the metal is the most widely
sidered as imposing a thrust upon used at present. Duraluminum is
the surface which would vary the chief metal used, although
with the density of the medium steel and steel alloys are frequent-
and the angle of inclination as the ly adopted. In the first stages of
blade moved through it. aircraft the wooden propeller was
In the ultimate analysis all the only type, but it has relin-
theories bring out the same fact, quished its place to the other
namely that the rotation of the types. Composition propellers are
screw produces a movement of generally made from some non-
both the medium and the screw. If metallic substance such as Bake-
the screw were immovable the lite, Micarta, Texolite, or a com-
medium only would move, or if the bination of these. This type is
screw were rotated in an immov- heavier than either the wood or
able fluid the screw would advance metal and is weaker in structural
or retreat along its longitudinal qualities, which accounts for this
axis, and if both were free to move type being less widely used. The
the degree of movement would de- life of one of these latter types is
pend on the amount of "slip", also shorter than that of a metal
propeller due to the fatigue point
Factors of Design being reached in a smaller number
of load applications or revolutions.The fundamental rule in design-
ing a propeller of two blades re-
quires that the diameter be as
large as is practicable considering
the peripheral speed, and struc-
tural strength, the blade area to
be from 10 to 15 per cent of the
area swept, the pitch approxima-
tely four-fifths of the diameter,
and the speed of rotation relati-
vely slow, less than 1800 r.p.m. if
possible. Maximum thrust can only
be obtained by large diameter and
low tip speed.
Until lately the speed of the
average plane has been low, but
with the innovation of high speed
planes and relatively high speed
engines the design of propellers
has risen to a problem of great im-
portance. The average efficiency
of propellers until lately has been
as high as 75 per cent, but the
modern plane requires such a high
propeller speed that the average
efficiency has dropped to below 70
Nomenclature
In conclusion it will not be amiss
to define some of the terms related
to propellers. The "face" of the
blade is the practically flat backed
surface which drives back the
fluid as the propeller goes ahead.
The "blade back" is the side op-
posite the face and should not be
confused with the face. The back
is on the fore side of a propeller,
while the face is aft. The back of
the blade is cambered similarly to
an aerofoil section or wing. The
"leading edge" is the edge which
cuts the fluid first due to the rota-
tion and the "following edge" is
the opposite one. The "diameter"
of a propeller is the distance be-
tween blade tips, through the long-
itudinal axis, on a two or four
bladed propeller. The "pitch", as
(Continued on next page)
The Rose Technic Page 17
has been described before, is the
distance from the axis of the shaft
which an elementary area of the
face at a point, if attached by a
rigid radius to the axis, would
move during one revolution, if
working in a non-resilient med-
ium. The pitch may be different
at every point of the face. If it
is greater along the following
than leading edge, it increases
"axially", and if it grows larger
toward the tip it increases "rad-
ially". "Area" is the blade sur-
face, and the "helicoidal area" is
the total amount of blade surface.
The "disk" or "disc area" is that of
a circle of blade diameter. The
"boss" of a screw is the cylindri-
cal center to which the blades are
attached, and the "hub" clamps it
to the revolving propeller shaft.
There are many other terms too
numerous to mention here, but
their meaning in most cases is ob-
vious and hence needs no expla-
nation.
Coal to Kilowatt
(Continued from page 9)
carbon dioxide and carbon mon-
oxide content of the flue gas. It is
from close observation of results
indicated by these instruments
that efficiency of operation is kept
at a maximum.
As far as combustion is concern-
ed, the instruments in the boiler
room indicating the carbon diox-
ide and carbon monoxide content
of the flue gas are an invaluable
aid to the operators for checking
combustion conditions and thus
insuring an accurate record of op-
eration at all times.
Although the heat liberation
and heat transmission occur si-
multaneously in boiler furnaces,
they are two distinct processes.
Transmission of heat is imparted
to the boiler water by three meth-
ods, radiation, convection and
conduction. Heat is transmitted
by radiation to the heating surface
from the hot furnace walls and
fuel bed, by convection from the
moving gases and by conduction
through the boiler tubes. The
amount of heat transmitted by ra-
diation is much the greatest of the
three, being over 50 per cent of the
total heat absorbed, in modern
type boilers and settings. Radia-
tion depends largely on tempera-
ture. An increase of furnace
temperature from 2000 to 3000 de-
grees F. will increase the amount
of heat imparted to the boiler by
radiation nearly four times.
The moving hot gases make
three passes through the boiler,
thus insuring a maximum amount
of heat transfer to the boiler tubes
by convection.
It follows then, that in order to
attain maximum heat transmis-
sion, the heating surfaces must be
kept clean and free from any de-
posits which would hinder this
action. To keep these exterior
surfaces free from such deposits,
a system of soot blowers is in-
stalled. Soot blowers are nothing
more than special pipes with jets
spaced periodically through which
is blown superheated steam at
boiler pressure. These pipes are
revolved slowly in between boiler
tubes causing the steam from the
jets to clean the tubes of the great-
er amount of deposit. These soot
blowers are spaced intermittently
throughout the three passes of the
boiler. Another method of clean-
ing the tubes on the outside is by
the use of cold water. This is
done only in the bottom bank of
tubes where the deposit is rela-
tively heavier.
Steam is Superheated
The increase of temperature of
the boiler water due to the heat
transmission from the boiler fur-
nace causes the water to vaporize
and become saturated steam at a
temperature which varies with the
pressure. In this particular in-
stance the temperature of the sat-
urated steam is approximately
432 degrees F. at 340 pounds pres-
sure per square inch, and the
steam is a dry vapor. The satur-
ated steam is collected in the steam
drum of the boiler and then cir-
culated through the super-heater,
which is located in the first pass of
the boiler, this being the hot-
test portion of the gas passage
through the boiler. Here an ad-
ditional amount of heat is given
to the saturated steam, which be-
comes superheated steam with a
total steam temperature of 650
degrees F. The outlet of super-
heated steam from each individu-
al boiler is connected to a common
pipe or header from which it is
passed to the turbine to perform
the next step in the manufacture
of the kilowatt.
The generating equipment of
Dresser Station is comprised of
three large t u r b o-generators
rated at 20,000 KW. each. They
are Westinghouse, single cylinder
type, the turbines and generator
being directly connected. Steam
is furnished to these turbines at
340 pounds pressure per square
inch at the throttle and is exhaust-
ed in a vacuum of 29 inches of mer-
cury. In addition to the main tur-
bo-generators, a 2000 KW. unit is
installed for furnishing power and
light to the station in case of an
emergency only. This machine
normally runs as a synchronous
motor. Condensers and other aux-
iliaries pertinent to the turbine
and boiler rooms, are located im-
mediately below the turbine deck.
Here again instruments play an
important part in noting the per-
formance of the generating and
auxiliary equipment.
After superheated steam has
been delivered to the turbine
throttle, it is ready to begin its
work in the turbine itself. In gen-
eral, the property of matter call-
ed inertia, underlies the action of
all steam turbines. To change in-
ertia requires an external force.
The force putting steam into mo-
tion may be called reaction and the
force exerted by steam in being
brought to rest is known as im-
pulse.
Types of Turbines
In the turbines as installed at
Dresser Station, both types of
forces are used to drive the tur-
bine spindle. After the steam has
passed through the throttle and
inlet valves, it is directed through
a set of nozzles to a series of curv-
ed blades attached to the spindle.
The first stage of blading is purely
impulsive type, that is, the initial
force tending to drive or revolve
the spindle is brought about by
the action of the steam impinging
against the impulse blading. The
remainder of the blade rows are of
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the reaction type, the spindle re-
ceiving its revolving action by the
force of the steam in leaving the
blades at a high velocity. The
high pressure blades are very
small and gradually increase in
size as the pressure of the steam
is decreased in its path through
the turbine.
As the steam passes through
the turbine, it increases in volume
or, in other words, it expands. This
expansion is accompanied by a
drop in pressure and temperature
and as it leaves the last row of
reaction blades, it is exhausted to
the condenser at a temperature of
approximately 75 degrees F. and
at a back pressure of about one
inch of mercury, depending upon
atmospheric conditions. In the
second and third set of blade rings,
steam is extracted at tempera-
tures of 215 and 150 degrees F.




The surface condenser, into
which the steam is sent after per-
forming its work in the turbine,
consists of a huge cylinder in
which is placed a nest of small
tubes extending the full length of
the condenser. These tubes, 7,640
in number, each 20 feet long, are
rolled or packed into tube sheets.
River water is circulated through
these tubes to cool and condense
the exhausted steam on the out-
side of them. If these tubes, in
one condenser, were laid end to
end, they would extend a distance
of approximately 28% miles. The
total cooling surface of one con-
condenser approximates 40,000
square feet or almost lA of a city
b 1 o c k. Two large centrifugal
pumps furnish 40,000 gallons of
water per minute for cooling pur-
poses in one condenser. If steam
is condensed in a closed vessel, a
partial vacuum is formed. This
principle is applied in the conden-
ser. To increase the vacuum, the
air in the condenser must be with-
drawn at all times. This is accom-
plished by means of air ejectors,
and thus an almost perfect vacu-
um is obtained. This is equival-
ent to an increase in pressure at
the throttle and materially af-
fects the efficieny of the machine.
The condensate is collected and
pumped into a tank and is ready
to be used again as boiler feed
water.
Principles of Generators
When the steam gives up its en-
ergy in turning the spindle it has
finished its part in the manufac-
ture of electricity. The one re-
maining step takes place in the
generator. A simple example or
explanation of the manner in
which a current of electricity is
procured is as follows: If a cop-
per wire is rapidly revolved so as
to cut the lines of force in a mag-
netic field, a flow of electricity is
produced in the copper wire. This
principle is embodied in all elec-
tric generators and is carried out
either by revolving the wind-
ings through a magnetic field or
by rotating the magnetic field in
the windings. In each case the
copper wire (windings) are cut-
ting lines of force in the magnetic
field.
At Dresser Station, the field
shaft of the generator is directly
driven at 1800 r.p.m. by the tur-
bine spindle shaft and in this man-
ner the electric current is produc-
ed. Each generator has a direct
connected exciter for field excita-
tion (magnetic field) with the con-
trols and instruments located on
respective switchboard panels in
the main operating room.
The writer has been attempting
to illustrate briefly how the heat
energy of coal is transferred to en-
ergy of steam, which in turn does
work in the turbine that is direct-
ly connected to the generator. The
kilowatt of the finished product is
now conducted to the switchboard
for measurement and distribution
to the various transformer banks
in the substation. In the substa-
tion, the electrical pressure, com-
monly known as voltage, is in-
creased ten times the voltage gen-
erated, before the current is start-
ed on its long journey to perform
its wonders and miracles which
have now become commonplace
occurences.
Editorials
(Continued from page 13)
ates. But, granted that a college
education is going to repay one for
the time and money spent in secur-
ing it, what is the use in doing
more than just "get by?" Why
take any but "pipe" courses as
electives or labor in extra-curricu-
lar activities?
In answer, I can do no better
than to quote Walter S. Gifford,
president of the American Tele-
phone and Telegraph Co., who
gives the following illustration in
his article, "Does Business Want
Scholars ?" published in Harp-
er's for May, 1928:
"The other day a gentleman
said to a friend of his, who is a
lawyer, 'My son is going to gradu-
ate from the law school this year
and is looking around for a place.
Could I send him in to see you?'
"The lawyer replied, 'Certainly,
I'd be glad to see him,' but there
was no great enthusiasm in his
tone.
"The father continued, 'He is on
the law Review' and several of-
fices have spoken to him; but if
you will tell me who in your office
sees—' He got no farther. 'You
send him right in to see me,' an-
swered the lawyer. 'I'd like to
talk to him.'
"The change came over the law-
yer when the father said, 'He is
on the 'Law Review.' That means
he has done more than just 'get
by'."
When representatives of indus-
trial companies come to interview
graduating engineers, they scrut-
inize most closely the student's
record of scholastic achieve-
ments, outside activities, and the
portion of his expenses he has
earned himself. Each comes from
hours of labor of the hardest sort.
A good record in each is a positive
indication to the representative
that he is interviewing a man who
not only can, but also does work.
—E. H. W. in Iowa Engineer
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SPORTS
P. Arvard Smith, Jr., ch., '32
R
OSE POLY, 19—Oakland City 7. Rose Poly
opened its gridiron season with a victory over
the Oaks of Oakland City.
Oakland City started out
with a bang making 7 points
before the Rose men could get
started. A long pass was fatal,
placing the ball on the one
yard line, from where the
Oaks carried the ball over
after three plunges failed.
With the first quarter well
underway Henderson, behind
good blocking, made a touch-
down from the 40 yard line,
Captain Tonetti place-kicked
for the extra point, tying the
score 7 all.
Late in the first quarter
Hutchins recovered an Oak-
land City fumble on the Oak's
14 yard line. Schaack made it
first down on the two yard
strip. Henderson carried the
ball through tackle for a touch-
down, try for point failed.
Joe Creedon made the Rose
margin safer by carrying the
ball from mid-field across the
Oak's goal line on a series of
line plunges, try for point
failed. Score Rose 19—Oaks 7.
Rose was hit hard by num-
erous penalties thus keeping
the score down.
The whole Rose team played well at times
Creedon, Henderson, and Schaack doing most of
the ball carrying.
Hollen, Powell, and Collins of the Oak's backfield
were outstanding.
Lineup and summary:
Rose 19 Oakland City 7
Do your darndest when you play,
Keep a-goin'.
To take it easy doesn't pay,
Keep a-goin'.
When the game is pretty tough,
Don't you ever holler "nough"
Show the world you have the stuff.
Keep a-goin'.
If you strike a better bunch,
Keep a-goin'.
You only need a harder punch,
Keep a-goin'.
'Tain't no use to stand and whine,
When they're coming through your line
Hitch your trousers up and climb,
Keep a-goin'.
If the other team's on top,
Keep a-goin'.
That's the time you must not stop,
Keep a-goin'.
Suppose they stop most every play,
One good run may win the day.
To get discouraged doesn't pay.
Keep a-goin'.
When it seems the game is lost,
Keep a-goin'.
Do not stop at any cost,
Keep a-goin'.
Don't ever think that you can't win it,
A fighting team is always in it.
So don't let up a single minute.
Keep a-goin'.
—Author unknown.
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0 0 0— 7
13 6 0-19
Touchdowns—Oakland City,
Collins; Rose, Henderson 2,
Creedon. Points after touch-
down, Tonetti (place kick) .
Officials—Referee, Bayh ;
umpire, Russell; head lines-
man, Hungate.
Rose Beats Earlham
Scoring a touchdown in the
first six minutes of the game
and adding two more early in
the fourth quarter. Rose Poly
walloped Earlham 20 to 6.
A weakness at the tackle
position was costly to the
Quakers while the engineers
displayed a fine running at-
tack with Creedon and Hen-
derson excelling. C. Lucas,
outstanding in the Earlham back-
Lucas to Schneiderwind, gave the
marker. (Continued on page 25)
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It pays
to look over the wall
The industry that succeeds today is the
one that looks outside its own "back-yard"
for ways to make itself more valuable.
For many years, Bell System men
have been working out ideas to increase
the use and usefulness of the telephone.
For example, they prepared plans for
selling by telephone which helped an
insurance man to increase his annual
business from $1,000,000 to $5,500,000
—a wholesale grocer to enlarge his vol-
ume 25% at a big saving in overhead—
a soap salesman to sell $6000 worth of
goods in one afternoon at a selling cost
of less than 1%!
This spirit of cooperation is one rea-
son why the Bell System enjoys so im-
portant a place in American business.
BELL SYSTEM
A NATION-WIDE SYSTEM OF INTER-CONNECTING TELEPHONES
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Humor
Richard K. Toner, '34
One Rose Poly student calls his
car Anti-Calculus because it dis-
integrates.
Pauline—"Don't you love an
evening like this?"
Paul—"You bet, but I generally
wait until we get a little farther
out in the country."
"Well, Woodrow," said Moses,
"they don't seem to be treating
your Fourteen Points very kindly
below."
"Not so well," replied Woodrow,
"but take a look at what they are
doing to your Ten Command-
ments."—Texrope Topics.
"Why are some girls like logar-
ithms?"
"Search me."
"Because they are mostly fig-
ures."
Judge: "Who was driving when
you hit that car?"
Drunk (triumphantly) : "None
of us; we were all in th' back seat."
It's surprising how many en-
gineers study in the evening at
the main library. It seems that
all of the forms and figures worth
studying are not in the Calculus
book.—Sibley Journal of Engin-
eering.
Lyons says that of all crystal
forms he prefers "sexahedrons."
"I never did like engineers," ob-
jected the sweet young thing.
"They always leave blue prints on
your neck."—Texrope Topics.
The class of '35 insists that up-
per classmen say, "Please, but-
ton."
"What was all the excitement
in Joe's apartment last night?"
"Oh, a girl was playing the vio-
lin in her pajamas and she broke
a string."
"What, on her violin ?"
"Hell, no—on her pajamas!"
—Traction Shop and Roadway.
The chief engineer and the mas-
ter mechanic had spent the even-
ing together. For obvious reas-
ons, the M. M. was a little hesi-
tant about going home.
"I'll tell you what to do if you
don't want to disturb your wife,"
said the chief. "When you get in
the house, undress at the foot of
the stairs, fold your clothes neat-
ly, then creep quietly up the stairs
to your room."
They met the next morning at
the plant. "How did you get on ?"
asked the chief.
"Rotten," replied the M. M. "I
did just as you told me. I undress-
ed at the foot of the stairs. I fold-
ed my clothes neatly. I crept
quietly up the steps. But when
I reached the top—it was the ele-
vated station !"—Powerfax.
Clerk—"This book will do half
your work."
Student—"Gimme two quick !"
Sigma Nu—"Do you drink?"
A. T. 0.—"I should say not !"
Sigma Nu.—"Then hold this
quart while I tie my shoelace."
The baseball game in Farmer
Jones' pasture broke up in the
seventh inning when Joe Spivis
slid into what he thought was
third base.—Powerfax.
"Harry surprised me by telling
me we were going to take our
honeymoon in France."
"How nice; and how did he
spring it on you ?"
"He said as soon as we were
married he would show me where
he was wounded in the war."
Ignorance is not always bliss:
After the game with Franklin, it
was discovered that Pratt and Gil-
lett both had sore sides. Broken
ribs were suspected, so X-rays
were taken. When the plates were
developed, one showed a broken
rib and the other one did not. In
the process, however, the identity
of the plates was lost and all the
boys knew was that one had a
broken rib and the other one did
not, which was a doubtful consola-
tion to both until the mystery was
solved.
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Historic France
(Continued from page 15)
ium size but of beautiful work-
manship and fine expression, also
fabrics of unusual design and ar-
tistry.
Our second stopping place was
the small but historic town of
Uzes, 20 miles from Avignon. This
interesting hill town contains a
church and a convent. In two spa-
cious rooms of the convent we
were shown many well executed
paintings, which would do credit
to any art gallery. In Uzes we al-
so visited the Ducal palace, which
is being maintained by the owner
in residence through succession.
Climbs Circular Tower
We climbed the circular tower
to get an excellent view of the
palace grounds and of the sur-
rourounding country, extending
to the distant valley of the Gard
river. During 1662, Racine, the
eminent French author, had his
residence in Uzes.
Leaving Nimes in mid-after-
noon we passed rapidly through a
section of the hill country toward
the Gard valley and the more pop-
ulous country hamlets and richer
farming districts near the Rhone.
Six miles from Nimes we ap-
proached the Gard river and sud-
denly I caught my first view of the
Pont DuGard, about 300 yards off,
in a particularly favorable sett-
ing of foliage and light. We stop-
ped for an hour and obtained views
of the notable structure from var-
ious points of vantage. This mem-
orable bridge and aqueduct, built
in 19 B. C. for Augustus Caesar by
his son-in-law, Agrippa, was used
as part of a water supply system. It
conveyed the waters of the Eure
and Aivon rivers 25 miles to Nimes
and remained in service until re-
cent times, when Nimes required
a larger modern water system.
The present Pont DuGard struc-
ture is 900 feet long, 164 feet high,




The cross dimensions of the
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3I5r- ST. AND THAVE •
opposite PEN NA. R.R. STATION
A Preeminent Hotel of
1200 Rooms each hav-
ing Bath, Servidor, Cir-
culating Ice Water and
many other innovations.
MOM AN1D FAT1-1 3" UPI
Rose Polytechnic Students Who Like to Save
Money Always Buy Their Shirts, Neckties
Underwear and Other Furnishings in Our
MEN'S SHOP!
FIRST FLOOR —WEST ENTRANCE
THE ROOT STORE
aqueduct (inside) are 4 feet wide
by 6 feet 1 inch high. The top is
covered by removable slabs of
stone, dressed to 6-inch thickness.
A few openings are provided in
the roof of the aqueduct so one
may reach the top safely. The
view from the top, showing the
course of the river, the adjacent
rock formation, and the steep
wooded slopes of the gorge, was
well worth my efforts.
A ride in a large comfortable
car on a pleasant afternoon over
good roads through populous ham-
lets, where the people were en-
joying their holiday out of doors,
leaves a good impression in the
mind of a tourist traveling in a
foreign country, yet I am free to
admit that only some unusual in-
cident would have remained fixed
in my mind that afternoon follow-
ing that visit of one hour in the
shadow of the artistic structure
so well built more than 19 centur-
ies ago.—Courtesy Pennsy News.
WILL ALWAYS STAND OUT
She liked him when he flashed
the Carl Wolf label in his over-
coat—and when he told her that
he wore a Carl Wolf suit—well,
she knew that she could care for
him in a big way.
Nothing will put you farther
ahead in the ranks of the well-





"High in Quality—Low in Price"
631 Wabash Avenue
Sulfur Dioxide
(Continued from page 11)
selenium produce deleterious ef-
fects; these impurities are absent
in liquefied sulfur dioxide today.
Finally, we can point to the in-
creased capacity of the acid plant




The Edeleanu process makes use
of sulfur dioxide in extracting sul-
fur compounds and aromatics
from petroleum. Liquid sulfur
dioxide exerts a selective solvent
effect on certain of these com-
pounds. This process gives ex-
cellent results, especially in the
removal of sulfur and nitrogenous
compounds. It overcomes many
disadvantages inherent in the sul-
furic acid method of refining. Var-
ious analyses show that the pro-
ducts obtained by this process are
much superior to those obtained
by the sulfuric acid method. The
pressure distillate can be proces-
sed by this method so that the an-
tiknock properties of the finished
gasoline are greatly improved. So
economical is the Edeleanu pro-
cess, once installed, however, that
replacement constitutes but a lim-
ited outlet for sulfur dioxide.
On first consideration the manu-
facture of a pure grade of sulfur
dioxide from crude sulfur appears
to be a simple process. The sulfur
burns easily in air to sulfur diox-
ide, permitting separation from
the insoluble nitrogen and excess
oxygen which accompany the
burner gases; and the sulfur di-
oxide itself may be promptly re-
covered from the liquor by steam
stripping, ready to liquefy at
room temperature on the applica-
tion of slight pressure. It is, how-
ever, rather an elaborate process,
which involves a comparatively
large capital investment.
Manufacturing Methods
There are many possible meth-
ods of manufacturing sulfur di-
oxide gas at high concentrations.
The water-absorption methods
have certain common features.
Variations appear in the mode of
drying, some processes using cal-
cium chloride or sulfuric acid. A
recent proposal is to pass the
moist sulfur dioxide gas through
a spray of liquefied gas, removing
the water in the form of ice. In
the Jodeck process for purifying
the gas, aromatic hydrocarbons
are used as the absorbent, and the
sulfur dioxide gas is later recov-
ered with recycling of absorbent.
In burning the sulfur, if too
great an excess of air is supplied,
a small but important fraction of
it burns to the trioxide. This sul-
fur trioxide would be a total loss
to the process, as it not only ag-
gravates the corrosion problem,
but remains in the stripped liquors
discharged to waste. Even if it
could be recovered from the wash
liquor, sulfur trioxide would be un-
desirable in the product. On the
other hand, if insufficient air is
permitted, melted sulfur in the
burner sublimes, to be carried
along in the gases until deposited
as inert sulfur at cooler points in
the flues. Although sublimation
from the burner cannot be entirely
prevented even with the most
careful control of primary air, yet
practically complete burning may
be secured by introduction of sec-
ondary air after the burner fol-
lowed by a spacious combustion
chamber having a midwall or
baffle.
The gas is not very reactive
when dry. The more active metals
when heated in it are converted
into oxides and sulfides; but most
of its reactions occur in aqueous
solution. For this reason extreme
dryness of the fluid is essential in
order that corrosion may be a-
voided. To insure longevity of the
metal systems in which sulfur di-
oxide circulates in both refrigera-
tion and petroleum refining, a
purity of 99.9975% sulfur dioxide
is required. The successful manu-
facturer of this commodity must
be able, therefore, to provide ec-
onomical large-scale production,
while meeting uniformly a rigor-
ous moisture specification by
methods which permit a low sell-
ing cost, and, preferably, do not
involve the use of chemical dehy-
drating agents. Such substances
are notoriously corrosive, and in
general the best way to guarantee
absence of traces in the product,
Page 24 The Rose Technic
either as vapor or solid, is to use
none in the process.
Reseach Intended to
bring out New Uses
A great deal of research work
is being conducted in plant lab-
oratories where sulfur dioxide is
produced. One of the problems
being dealt with is the use of sul-
fur dioxide as a solvent for or-
ganic compounds. Another is the
substitution of sulfur dioxide for
other sulfur compounds in the tex-
tile industry, replacing sulfur
burners, the use of bisulfites, and
mineral acids. Work is being done
in the replacement of sulfur burn-
ing in bleaching Louisiana white
sugar and high-grade molasses by
the use of sulfur dioxide.
It is indirectly made use of in
the manufacture of fertilizers, ex-
plosives, aniline dyes, iron uten-
sils, jewelry, parchment paper, in
the refining of petroleum, in the
cleaning of metals and in electro-
plating, and in many other pro-
cesses in which sulfuric acid is
used. Through its extensive and
varied uses it will command our at-
tention more and more as time
goes on.
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Earlham  0 6 0 0— 6
Rose Poly.  6 0 0 14-20
Touchdowns—Earlham, Schne-
iderwind ; Rose: Creedon 2, Hen-
derson.
Point after touchdown—Tonet-
ti 2 (place kicks) .
Referee, Goldsberry, Wabash;









The Bausch & Lomb
Contour Measuring
Projector is America's
dependable aid in se-
curing accuracy of
parts well within the
established limits.





Terre Haute Pure Milk Co., Inc.
531 North 5th Street
C-5031
Terre Haute Indiana
IN SELECTING A GIFT
Give Something ONLY YOU Can Give!
YOUR PORTRAIT
MAKE YOUR APPOINTMENT NOW
BERRY BROS. STUDIOS
736 Wabash Ave. C-2410
Official Photographers 1932 Modulus
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WALK-OVERSHOES
For Men Represent
the Best There is
in Shoe Making









Rose was defeated 18 to 0 by
Franklin. There was no scoring
in the first half, as the Rose en-
gineers held the heavy Franklin
team to a draw.
This was the first defeat of the






































Rose Poly.  0 0 0 0— 0
Franklin  0 0 12 6-18





Christmas Cards Office Supplies
Loose Leaf Note Books and Sheets
T. K. WOODBURN PRINTING CO.
25 South 6th St. Phone C-2952
TERRE HAUTE, IND.
All Matters Relating to
Patents and Trademarks
HOOD and HAHN
ARTHUR M. HOOD, Rose '93 H. B. HOOD, Rose '24
1001 Hume-Mansur Building Indianapolis, Ind.
Rose gave way in the third quar-
ter and Surface made a 21 yard
run for the first marker. Steady
marches down the field ended in
two more touchdowns.
Rose-Hanover Game
Rose won a hard fought game
from Hanover by the score of 13
to 0. Rose Poly's fighting engin-
eers came back after their defeat
at Franklin to battle their way to
victory over Hanover.
Henderson went through tackle,
during the first three minutes
and ran 60 yards for a touchdown.
The team gave wonderful inter-
ference on this play. Captain Ton-
etti kicked goal.
Rose took the defensive after
this and played a conservative
game until the third quarter was
over. As the fourth period opened,
a series of passes put the ball on
the ten yard line. Henderson on
a couple of plunges through the
line carried the ball on the ten yard
line. The try for extra points
failed.
Captain Tonetti lead his team
in a great defensive game. Hen-
derson did most of the ball carry-
ing. Adams kept the ball in the
Hilltoppers territory by his high
and long kick-i. Creedon, who was
injured in the Earlham game,
broke into the line-up and has
been on the bench since then.
















Rose  7 0 0 6-13
Hanover  0 0 0 0— 0
Scoring—touchdowns; Henderson 2.
Point after touchdown; Tonetti.
Officials—Referee, Sidensticker; um-
pire Dieterich; head linesman, Jones.
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. . . LINDE PROCESS SERVICE
ASSURES DEPENDABLE PIPE WELDS
IN construction of pipe lines in the field or double lengthing of
I pipe at the mill Linde Process Service can provide invaluable
assistance in organizing welding operations for maximum speed,
economy and dependability.
Step by step, from mobilization, training and testing of
welders this service follows through to the final testing of the
completed line. It effectively supplements the work of the
customers' own engineers . . . . it focuses upon their problems
the wealth of welding experience Linde has gained from two
decades of pioneering in the pipe line field. ... and it translates
proved methods and well established laboratory findings into
terms of actual field operation.
Tomorrow's engineers will be expected to know how to apply
the oxy-acetylene process of welding and cutting metals. For their
assistance, we have prepared several interesting technical book-
lets explaining how this modern metal-working process
is used in the design, construction, and fabrication of
metal parts and structures. These books contain newer
and more practical material than most texts and will
form a helpful addition to your personal library. Write
to us and we will send them to you without charge.
THE LINDE AIR PRODUCTS COMPANY
Unit of Union Carbide and Carbon Corporation
126 Producing Plants 627 Warehouse Stocks
IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO
District Oltices
Atlanta Detroit New York
Baltimore El Paso Philadelplel•
Birmingham Houston PittSill0.16
Boston Ind' lis St. Louis
Buffalo Kansas City Salt Lake Or,




LINDE OXYGEN • PREST-O-LITE ACETYLENE • OXWELD APPARATUS AND SUPPLIES • UNION CARBID1
Typical engine room of a modern all-electric ship
POWER PLANTS AFLOAT
ELECTRICITY, having revolutionized industrial methods, is well onits way to a conquest of the seas. Already, more than seventy
ships are propelled by electric energy— liners, merchantmen, tankers,
tugs, and every other type of seagoing craft.
Owners and masters alike praise the steady, dependable power—the
speed without vibration— the economy of operation— the conven-
ience of electric auxiliaries. Travelers have found new delight in the
extraordinary comfort of electric propulsion and in the luxury of
electric appliances.
The all-electric ship—a complete mobile power plant and system of
distribution— is largely the achievement of college-trained men who
have supplemented technical theory with practical experience in the
General Electric Company.
Many of these engineers are now maintaining the prestige of General
Electric not only in marine electrification but in every other depart-
ment of design and application. Others, newly graduated, are gaining,
in the Company's Test Department, a training which will enable
them to join the ranks of electrical leadership on land and sea.
95-881D11
GENERAL ELECTRIC
